Toluene diisocyanate induction of airway hyperresponsiveness at the threshold limit value (10 ppb) in rabbits.
Induction of acute lung injury and the development of airway hyperresponsiveness (AHR) by toluene diisocyanate (TDI) exposure was studied in a new rabbit model of occupational lung diseases. TDI in the range of the threshold limit value (TLV) of 10 ppb, as well as at 5 and 30 ppb, administered four times over a period of 1 h to three groups of eight rabbits, did not significantly alter airway resistance (RI), dynamic elastance (Edyn), slope of inspiratory pressure generation (delta Pes/tI), arterial pressure (Pa) or arterial blood gas tensions (PaO2, PaCO2). Airway responsiveness (AR) to aerosols of 2% acetylcholine (ACH) was measured before and after each TDI exposure. After TDI inhalation of 10 ppb over 4 h, the amplitude of the ACH-induced airway constrictor response indicated by the changes in Edyn rose significantly to almost twice the control response value (p < 0.005). Similar changes in the amplitude of RI and in the slope of delta Pes/tI were obtained. After inhalation of 5 ppb TDI, no changes in airway reactivity were observed. The responses of respiratory mechanical parameters to ACH rose to three to four times the control responses after exposure to 30 ppb TDI. In a control group of eight animals not undergoing TDI exposure, no significant changes of respiratory responses were obtained after inhalation of 0.2% ACH for 1 min. In summary, TDI atmospheres in the range of TLV increased AR to ACH within 4 h of exposure in this rabbit model. This augmented AR may indicate an increased risk for the development of isocyanate-induced obstructive lung diseases.